INTRODUCTION
patients with chronic stroke have sleep disturbance, showing typical symptoms such as insomnia, lethargy, diurnal rhythm sleep disturbance, sleep apnea, fatigue, etc (Verma, Anand, & Verma, 2007) . Previous research findings suggest that sleep disturbance affects cognitive deficiency, as well as reduction in attention, spatial capacities, memory, time orientation, and psycho-social functions, to negatively affect daily activity performance and quality of life (Siengsukon & Boyd, 2008) . These findings are also applicable to chronic stroke patients.
If we review recent studies on the quality of sleep of stroke patients, in particular, the studies that examined the relationship between sleep quality and functional level in 80 acute stroke patients, they reported that there was a significant correlation between sleep quality, upper extremity function, and ability to perform daily activities, and it is important to manage the factors that interfere with their sleep in terms of their ability to perform daily activities and return to society (Kim, Kim, Yang, Kim & Kim, 2015) . Furthermore, in the studies on the relationship between quality of sleep, stress level and rehabilitation motivation of patients with chronic stroke for more than 6 months after the onset of stroke, it was reported that their sleep quality has a significantly correlation with stress and rehabilitation motivation, which are critical factors in the rehabilitation of the subjects (Kang, Hong & Jung, 2017) . However, only a few studies have been conducted on the sleep quality of stroke patients, which means there are even fewer practical studies on sleep quality level and its effects on chronic stroke outpatients, who are exposed and required to perform various roles and activities in their local communities without certain control or management of their lives after the initial hospitalization stage. For this reason, this study aims to examine the affection of sleep quality on their daily activity patterns and quality of life in outpatients with chronic stroke.
METHOD
This research was conducted on 49 patients who received outpatient care in hospitals in South Korea after being diagnosed with hemiplegia by stroke. The subject selection criteria was a score of 24 or higher on the Korean version of Mini-Mental State Examination (MMSE-K), as the cognitive level for the reliability of the survey results, those who have passed 6 months or longer after the onset of stroke, and those with no disease other than stroke and no aphasia. And, those who are taking medications in relation to sleep are also excluded from the list of subjects. All subjects were fully informed of the purpose of this study before submitting their voluntary consent to participate in the study. This study complied with the ethical standards of the Declaration of Helsinki. Table 1 shows the general characteristics of the subjects. The sample size calculation was based on effect size 0.5, 80% power, level of significance 0.05, using G-power version 3.01. The required sample size was 29.
The Pittsburgh Sleep Quality Index (PSQI) was used to measure the sleep quality of the subjects. A self-reporting tool, the PSQI assesses seven components -namely, sleep latency, sleep duration, use of sleeping medication, habitual sleep efficiency, subject sleep quality, sleep disturbance, and daytime dysfunction -using nineteen questions. Each component is measured on a scale of 0~3; and a score of 5 or above indicates bad sleep quality. The reliability was Cronbach's α=.83 and the test-retest reliability was .85 (Tang, Grace Laru, Mok, Ungvari & Wong, 2015; Zhang et al., 2014) . The Occupational Questionnaire (OQ) was used to assess the subjects' pattern of activity performance as an assessment tool developed to check the subject's lifestyle through a timetable format designed to assess the daily pattern of activity performance (Smith, Kielhofner, & Watts, 1986) . The OQ surveys the subject's pattern of daily activity performance in four areas -performance domain, (Hong, Jang, & Seo, 2011) . To examine the patterns of daily activity performance of the subjects, this study used the responses to the frequency of activity performance areas by time slot for the analysis. The World Heath Organization Quality of Life-BREF (WHOQOL-BREF) was used to measure the quality of life; the WHOQOL-BREF used the Korean version developed by Min, Lee and Kim of the convenient WHO quality of life scale, which is an assessment tool consisting of 26 questions, including 24 questions in four domains (physical health, psychology, social relationships, and environment) and two questions on overall quality of life. A higher score indicated higher quality of life. The reliability of the testing tool is Cronbach's alpha 0.89 (Min et al., 2002) . SPSS Version 18.0 was used for the statistical analysis in this study. Descriptive statistics and frequency analysis were applied to the general characteristics. The independent samples t-test was conducted on the group with higher sleep quality and another with lower sleep quality based on the PSQI score of 5 to examine the effect of the sleep quality on the subjects' pattern of activity performance and quality of life. Table 2 shows the analytical findings on the differences in the pattern of activity performance and quality of life depending on sleep quality. If we investigate the results of the comparison of the frequency of performance by the individual areas according to the quality of sleep, it was shown that the group of relatively higher level of sleep quality, which was evaluated based on the PSQI 5 point score, had a statistically significant participation frequency in the areas such as work and daily living work rather than that of lower level of sleep quality. However, the recreation area showed no significant difference in the frequency of participation, but on the contrary, in the rest area, the group with lower quality of sleep showed higher frequency of participation. As a result of survey in terms of quality of life, the group with high quality of sleep showed a statistically significant higher quality of life quality rather than the group with lower level of sleep quality (Table 2) .
RESULTS

DISCUSSION
This study examined the effects of the sleep quality of chronic stroke outpatients on their pattern of activity performance and quality of life. The findings of this study showed that the sleep quality of chronic stroke outpatients significantly affects their daily pattern of activity performance and quality of life.
The aspect in which people perform activities during a day means their unique lifestyle. The activities performed during a day by each people give affection on the successful pursuit of meaningful activities for the modern people. However, if each of these daily performance activities is shifted to one side, the rest of the area will become relatively neglected, which will adversely affect human general health and quality of life (Bejerholm, 2010) . Patterns of activity performance were compared by checking the frequency of each area using the OQ on the tasks and activities performed in a day. For the areas of work and daily living work in the group with higher sleep quality, the activity frequencies were statistically significantly higher than the group with lower sleep quality. The area of rest showed a statistically significantly lower activity frequency. These findings suggest that activities in the areas of work and daily living work, which are more proactive in a day, are performed more in the group with higher sleep quality. These results are in line with the previous research findings that reported that higher sleep quality results in improvements in the capacities of daily activities and rehabilitation motivation ( Ju, & Kim, 2017; Kang, Hong, & Jung, 2017) , supplementing and supporting the previous studies by analyzing the practical activity performance in a day. In addition, this means that when the quality of sleep of the subjects who are partially unbalanced in the life by the disability due to stroke is lower, the rate of active participation of the subjects for health could be lower in terms of daily life, and the percentage of passive activities of them could be increased. Also, the above findings showed significantly higher quality of life among the subjects in the group with higher sleep quality, which is in line with the previous research findings that mentioned significant correlations between the sleep quality and quality of life of stroke patients (Kim, Cha, Lee, & Yoo, 2018) . However, the subjects of this study are limited to chronic stroke patients who receive outpatient care, and thus presumably better reflect the characteristics of the sleep quality of chronic stroke patients who must be independent in their daily routines without separate management by the local community, in contrast to previous studies that have focused on all stroke patients, either hospitalized or receiving outpatient care (Kim, Cha, Lee, & Yoo, 2018) . The above findings suggest the importance of individual intervention and observation on sleep quality in rehabilitation to encourage chronic stroke patients to participate in their local communities, as sleep quality may affect healthy activity performance and quality of life. Limitations of this study include the fact that it only used subjective assessment tools on sleep quality, quality of life, and pattern of activity performance. Further studies should use more objective indicators for measurement and analysis.
